artery (ECA) to internal carotid artery (ICA), vertebral artery or ophthalmic artery during carotid stenting has not been well described 2 .
We hereby presented a rare case of having both ipsilateral retinal embolization and asymptomatic cerebellar embolization occurring just after carotid stenting with use of distal protective balloon device (GuardWire Plus system: Medtronic Japan). This case suggested the importance of protection of ECA during carotid stenting as well as protection of ICA.
Case Report
A 63 year-old-man was admitted to our department because of episode of weakness of his left arms and legs continuing for about ten minues in past one month. Cerebral angiography revealed 70% stenosis on cervical portion of the right ICA ( figure 1A ). On admission, he had no neurological deficits.
Endovascular Treatment
Angiography and stenting was performed under local anesthesia. Under systemic heparinization (initial bolus injection 5000IU: hourly bolus injection 1000 IU), a 9 French guiding catheter was inserted to the right common carotid artery via the right femoral artery. A GuardWire Plus system (Medtronic Japan)
Summary
We describe a rare case of having both symptomatic ipsilateral retinal embolization and asymptomatic cerebellar embolization occurring after carotid stenting with use of distal protect device. In this case, external carotid angiograms revealed accessory meningeal arteryophthalmic artery and occipital artery-vertebral artery anastomoses. This case suggested that the protection for external carotid artery should be considered during carotid stenting to avoid retinal embolization and cerebellar or cerebral embolization in cases showing angiographical anastomoses between external carotid artery and ophthalmic artery or intracranial arteries.
Introduction
As the most common complication of carotid stenting is cerebral embolization due to debris migration, the embolic protection devices such as filter or distal occlusion balloon has been developed to prevent this complication. Although a risk of direct distal embolization of cerebrum due to migration of debris from stenotic portion is markedly reduced down with use of distal balloon protection 1 , the migration of debris to the retina or to brain passing through an anasttomosis from external carotid was passed coaxially though the guiding catheter, and navigated into distal ICA beyond the stenotic portion. With balloon on the GuardWire Plus system inflated at the distal ICA, 7 cm from common carotid bifurcation, in order to occlude the ICA, Savy angioplasty balloon (4 mm diameter and 4 cm length, Johnson & Johnson, USA) was navigated with the GuardWire Plus system, and inflated for one minute at the stenotic portion with nominal pressure.
After withdrawn this angioplasty balloon, Smart stent (9 mm diameter and 4 cm length, Johnson & Johnson, USA) was navigated to the ICA and placed to cover the stenosis. After stent placement, Powerflex angioplasty balloon (5 mm diameter and 4 cm lengh, Johnson & Johnson, USA) was inserted to the stented ICA, and was inflated for one minute with nominal pressure as postdilation. After withdrawal this angioplasty balloon catheter, the aspiration catheter was inserted just below the balloon on the GuardWire Plus system, and about 40cc blood was aspirated. After aspiration, the ICA was flashed by heparinized saline to wash the stagnating blood toward ECA, and the balloon on the GuardWire Plus system was deflated. Duration of occlusion of ICA was 15 minutes. The patient showed no neurological sign throughout this stenting procedure. Immediate poststenting angiography revealed that the stenting gained 100% patency of the ICA ( figure 1B) . The systemic heparinization was discontinued 24 hours after the stenting procedure. Thereafter, oral aspirin was given.
Postoperative Clinical Course
On the next day of the stenting, patient complained of the visual field defect of the right eye ( figure 2A) . Diffusion-weighted MR image showed a small hyperintense lesion on the right cerebellar hemisphere ( figure 2B ). Emergency right external carotid angiography revealed ophthalmic-accessory meningeal artery and occipital artery -vertebral artery anastomoses ( figure 2C) , and no occlusion of cerebellar arteries was seen on right vertebral angiograms. figure 2D ). After receiving daily intravenous 60000 IU urokinase injection for 5 days, the patient returned home one week after the stenting with no neurological deficit except for the visual field defect.
Discussion
One of the popular protective devices for prevention of cerebral embolization during carotid stenting is distal protective balloon. After stenting procedure with use of this distal protective device, the blood stagnating in the ICA between distal protective balloon and CCA bifurcation, which possibly contains the debris, should be aspirated. After the aspiration, the ICA had better be flashed by heparinized saline in order to wash the stagnating blood toward ECA, because it is unclear if the all stagnating blood can be removed by suction only.
After this procedure, the protective balloon is deflated to recover normal circulation of the ICA.
In this case, the debris in the stagnating blood would migrate to retinal artery passing through the accessory meningeal artery -ophthalmic artery anastomosis and to the posterior inferior cerebellar artery through the occipital artery -vertebral artery anastomosis, and causing asymptomatic cerebellar infarct and retinal branch occlusion. The ECAG after stenting showed the retinal supply from the accessory meningeal artery and anastomosis between the occipital artery and ipsilateral vertebral artery. According to the study by Wilentz et Al, retinal embolization during carotid stenting occurred in 4% of cases, and 1.7% was symptomatic 1 . The prestenting ECAG is necessary to check the connection between ECA and ophthalmic artery or intracranial arteries.
Total amount of 40cc blood was aspirated from aspiration catheter, the tip of which was put just below the distal protective balloon. As the diameter of origin of the ICA was 6 mm and the distance between common carotid bifurcation and the protective balloon was 7 cm, the stagnating blood in the ICA was calculated to be less than 7cc. Aspiration of 40cc blood could not remove the all stagnating blood, so that the debris migrated to ECA at washing of the ICA.
As it is uncertain if the stagnating blood could be completely removed by aspiration only, the rinsing of ICA should be performed before deflation of the protective balloon. And at the rinsing of ICA, balloon protection of possible anastomosis between ECA and intracranial artery or ophthalmic artery should be considered to avoid debris migration to brain or eye, especially in cases showing these anastomoses on prestenting ECAG.
